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2. GAMMA-30 COMPUTER 

adapted by Jean Bellec from a paper by Claude LeBras and Jacqueline Vidal. 

2.1 Introduction 

Compagnie des Machines BULL observed in 1960, that the Gamma 60 was too 
complex and too expensive to compete with the IBM 1401 that inexorably penetrated 

the punched card market. 

 
Having all its resources busy in the development of Gamma 60 and in a new genera-
tion of card equipment, Bull decided to import and market the RCA 301, developed 

by Radio Corporation of America that belong to the same class as the 1401 (in its 
upper range). It could also compete with IBM 1410 that constituted the top of the me-
dium-class of computers, well below the much more expensive IBM 7070. It could be 
noted that the same RCA 301 was also sold in Germany by Siemens and by ICT 
(1500) in United Kingdom. Each RCA licensee was working independently and no at-

tempt was made by RCA to federate them. 

Compagnie des Machines Bull installed 172 systems in its park, 125 of them had 

been manufactured in Angers, France. Those sales were made from 1961 to 1965. 

The Gamma 30 system and software was essentially developed by RCA. Bull Engi-
neering participation in the system was limited to the connection of some peripherals. 
The maintenance of software was under the responsibility of the Sales Support (Ser-
vice Technico-Commercial), that also developed with RCA some parts of the soft-
ware. One peculiar software effort was a not successful attempt to adapt the COBOL 
language and the RCA compiler to the French language. The documentation had to 
be translated in French and big efforts were made to hide to customers the real origin 

of the product. 
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2.2 Description of Hardware 

2.2.1 Architecture 

The Gamma 30 is a character oriented machine. 6-bits characters are represented 
as 2 octal digits. 

Instructions are dual addresses and are 60-bits long (10 characters). They include an 
OP-code (1 char), a complementary OP-code (1 char), A-address (4 char) , B-
address (4char). Peripherals operations (commands, data transfer) are also repre-
sented in the same format. 
Complementary OP-code is used to represent a length of operand (for variable 
length operation), the name and type) of peripheral, a counter for repeating instruc-

tions. It also specify the "mode"  in I/O transfer operations. 

Instructions can be modified dynamically and the limited amount of memory caused 

many programmers to use (and abuse) that facility.  

There was no memory protection of any kind allowing user programs to alter memory 

conventionally allocated to standard subroutines or to peripherals. 

The system does not use the concept of program interrupts. All conditional opera-

tions requires the testing of flags positioned par previous operations. 

2.2.2 Processor 

The central unit contains a single processor. The technology is fully transistorized 
("solid-state"). The Gamma 30 logic was extremely reliable for its time and the major-

ity of maintenance problems came from the peripheral units. 

2.2.3 Data paths are 6-bits wide.  

According to the "mode" , the processor allocate to the operation a bank of specific 
registers. When in "normal mode", there is no parallelism of operations. Three other 
mode "simu", "disc", "data com" allow to share memory by transfers to or from a 
class of peripherals. All peripheral can also operate synchronously by normal mode 

operations. 

A specific scientific version with floating point hardware was sold as Gamma 30S. 
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2.2.4 Memory 

Central memory uses magnetic core technology. Its minimum capacity is 10K charac-
ters (6 bits + parity). It can be extended to 20K and to 40K. Memory is character ad-

dressable. 

2.3 Peripherals  

2.3.1 Unit record  
o up to 2 card readers 600 cpm  
o 1 card punch either 100 cpm or 200 cpm  
o Paper Tape reader 1100 cps (5, 6 or 7 bits per char)  
o Paper Tape Punch 1100 cps  
o up to 2 Anelex Line Printer 800-1000 lpm (according to the special 

characters used) 120 or 160 cpl  
o Magnetic Document LD1 reader using European CMC7 encoding, 

origin Bull  

2.3.2 Tapes  

o 1 to 4 "standard" tapes 7.5 Kcps , 3Mc per tape reel  
o 2x6 "fast" tapes 33Kcps or 66 cps, 8.5Mc or 16Mc per reel  

2.3.3 Discs (SDC havde ikke diske på Gamma-30) 

o removable discs  
a juke-box of 128 discs with a capacity of 4.6 Kc per disk, access-time 
4.25s to a disk, transfer rate 2.5Kcps  

o "fast" discs  
Burroughs origin, with a capacity of 22 Mc, access time 100ms, transfer 
rate 32Kcps 

2.3.4 Mass Storage (SDC havde ikke Mass på Gamma-30) 

 
o up to 2 Magnetic Drum capacity 128Kc, origin Bull 
o 2 Magnetic Card Mass Memory, BULLRAC, origin RCA 

2.3.5 Terminals (SDC havde ikke terminaler på Gamma-30) 

o interrogation station via a typewriter @ 10 cps 
o CMC Communications Multiplexed Controller 

- up to 10 communications lines 
Telex adapters, Asynchronous lines up to 300 bps (EIA-232),  
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2.4 Description of Software 

Gamma 30 software, penalized by the limited amount of memory,  did not include a 
general purpose operating system. The operating functions were made available as 
elements of libraries linked statically with the application program that was booted 
from tape (for production programs) or from tape. 
The bootstrap was introduced from binary cards (POI "programme d'ordres initiaux) 

2.4.1 The software library included:  
 standard subroutines: multiply and divide, floating point operations, square 

root, files management functions (positioning, closing...)  
 standard programs: media converters (card and paper tape to magnetic tape 

and vice versa), collator and poly-phase sorts ("tournament" sort), collating, 
file contents editor  

 service programs: compilers and assemblers, debugging tools 
(CONSOLIDATA) , dumps. The standard programs and the  utilities share 
common conventions for mixing them in batch operation.  

2.4.2 The programming languages included:  
 AUTOCODE (Assembler)  

providing a mnemonic representation of machine language and pseudo-
instructions (declarations...)  

 COBOL-61  
 FORTRAN  
 ALGOL-60  
 UMAC , a scientific language developed by University of Miami.  

Compilers and Assemblers produced binary relocatable code, allowing to run the 
same programs on systems of different memory, or different set of standard subrou-
tines. A control card ELABORE specified the base address of the executable pro-

gram and addresses were updated by the Loader. 

The main debugging tool was, in fact, was a step by step execution of the program 
that was performed either in an interactive mode (at the console panel) or by printing 
registers and a specified part of memory at the end of each operation. That mode in-

cluded also to specify an execution stop at a given instruction or after n iterations. 

2.4.3 Data Management 

The Gamma 30 software supported tape and discs sequential files. There were file 
labels (begin and end files). Data were stored either as fixed length blocks or as vari-
able length blocks special-character (DA)  delineated. The data management func-
tions, including label processing and data error detection and handling, was per-
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formed by PGF ("Programme de Gestion de Fichiers", -File management-) standard 

subroutines. 

2.5 Operation: 

The Gamma 30 was introduced in shops generally equipped in Bull card equipment. 
Bull brought some methodology improvements in the organization of those shops. 

Among those, were introduced:  

 RPE ("Rubans programmes exploitation", -standard operation tapes), includ-
ing several jobs steps (called "UT unités de traitement" ) decreasing the needs 
for card input.  

 A primitive JCL rationalizing the programs launching parameters and their se-
quencing conditions.  

 Automatic selective dumps of memory and/or files in case of program failure.  

2.6 1401 Compatibility 

RCA had developed a  special 1401 compatibility mode to handle "1401 word flags". 
The 1401 memory was represented by two separate images ( a data image and a 
flag image). 
Migrations to the Gamma 30 from IBM 1401 were almost non-existent and the 

that   mode did not pass a real field test. 
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2.7 Gamma 30 folklore 

A runaway Branch operation to a 0 content cell caused the instruction stored at the 0-
address that contained always a character table 0123456789. That was interpreted 
by the processor as a READ card into address 2345. Any card staying of the card 

reader at that time was read into memory. 

A PRINT operation specifying a "zero" or a "space" zone (also frequent in runaway 
programs) on  a 160 lpm printer, cause the printer fuses blowing up, all the printer 

hammers being selected at the same time. 

Bull developed an experimental multiprogramming transaction processing system us-
ing the CMC and the Burroughs disc on a 20Kc system in 1964. The number of ter-
minals reached half a dozen. The major problem was that discs had to be reread at 
the same temperature that they were written. So systematic swaps out/in were nec-

essary on a regular basis.  

2.8 Conclusion 

While in the Bull's management mind the import of RCA 301 was originally a close-
gap, the RCA successor of the 301 the RCA 3301 (a higher performance system) 
was announced in late 1963 as the Bull Gamma 40 (not to be confused with Bull 
Gamma M40 (a scientific and industrial computer). The 3301 was not planned by 
RCA for a long life: in early 1964, Bull was informed of the specification of the first 
general purpose IC (integrated circuits) RCA computer known as Spectra 7. But, in 
Spring of 1964, Bull was bought by General Electric, cancelled the introduction of 

Gamma 40, merged with the units General Electric and position the GE-400 as the 

replacement of the Gamma 30. 

 

Revision : 2002 

http://www.feb-patrimoine.com/english/ge400.htm
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3. ALT DET JURIDISKE OMKRING GAMMA-30 

3.1 Kontrakter og lejeaftaler 

I det følgende ses en række eksempler på SDC’s kontrakter på maskiner, serice mv., 

samt forskellig korrespondance omkring Gamma-30 maskinerne. 

Købekontrakterne er ikke medtaget i deres fuldelængde – kun forsiderne. 

 

Her ses en Gamma-30 med centralenheden, strømforsyning mv. i de store skabe 

bagest i venstre side med kontrolpulten foran. Billedet er fra SDC’s Århus-central. 

Til højre ses et udsnit af båndstationerne og neders helt fremme en printer. 
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4. GAMMA-30 DRIFTSVEJLEDNINGER MV. 
 
Der findes en del beskrivelser af hvordan man programmer og betjener Gamma-30. I 
det følgende ses en række eksempler fra diverse driftsvejledniniger mv. 
 
Kontrolpulten ses forrest i billedet til venstre. 
Der var ingen for for skriveenhed på konsollen. 
 
Venstre sektion (de røde) er fejllamper, midtersektionen (blå) er registre der skulle 
aktiveres, hvorefter man kunne indtaste de ønskede binærkoder (inkl. paritet) på den 
højre sektion af tastaturet (de gule). 
  
Helt ude til højre – for neden – sidder MARCHE – svarende til ’dagens’ ENTER-taste. 
 

 
Gamme-30 i Århus. 
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4.1 Gamma-30 – Kontrolpulten 
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4.2 Gamma-30 Kørselsprocedure og fejlhåndtering 
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Alle kørsler blev noteret på denne log med kvittering fra operatøren. 
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Der blev fra starten skrevet fejlrapporter på alle fejlstop. 
I mange tilfælde kunne operatøren, via tastaturet gå direkte ind i memory og rette 
kontonumre, beløb eller andet for paritetsfejl. Denne type rettelser gjorde det endnu 
vigtigere at notere alle stop og rettelser, så man efterfølgende kunne kontrollere 
og/eller finde frem til problemets kerne. 
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5. UDDANNELSE I BETJENING AF GAMMA-30 
 
Chefoperatør Svend Kristensen udarbejdede sammen med Gamma-30 programmør 
Dines Larsen de første interne kurser for operatører. 
 
Der blev udarbejdet vejledninger og opgaver som følgende viser eksempler på. 
 

 
Svend Kristensen ’in action’ 
 
Der fandtes ingen officielle uddannelser for edb-operatører; leverandørerne holdt 
(muligvis) nogle kurser, men redaktøren kan ikke mindes at SDC’s operatører 
nogensinde har været på Gamma-30 kurser udenfor huset. 
 
Svend Kristensen var chefoperatør frem til 1972/73, hvorefter han gik fuldtids ind 
som uddannelsesleder i produktionsafdelingen, en opgave som indeværende 
redaktør overtog omkring 1978. 
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5.1 Uddannelse- opgaver 
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